A two-step enriched-nested PCR technique enhances sensitivity for detection of codon 12 K-ras mutations in pancreatic adenocarcinoma.
Mutations at codon 12 of the K-ras gene have been detected in pancreatic adenocarcinomas by a variety of techniques. A few of these techniques are very sensitive, identifying the mutations in 96-100% of cases. However, these sensitive techniques are labor intensive, utilizing multistep processing and radioactive material. Much simpler techniques, involving nonradioactive single-step polymerase chain reaction (PCR)-restriction fragment length polymorphism (RFLP) have been employed to detect K-ras mutations at codon 12 in pancreatic adenocarcinomas. However, the low sensitivity of these single-step PCR/ RFLP techniques is unacceptable. A simple and nonradio-active PCR/RFLP-based method for detection of K-ras codon 12 mutations in formalin-fixed, paraffin-embedded tissue sections of pancreatic adenocarcinoma is described and compared to the traditional PCR technique. K-ras gene mutations at codon 12 were detected by a modified two-step enrich-nested PCR (EN-PCR)/RFLP method, and their existence was confirmed by direct DNA sequencing analysis of the product. When the two-step EN-PCR/RFLP technique was compared to the single-step PCR/RFLP method, K-ras codon 12 mutations were detected in 100% of pancreatic adenocarcinomas (15/15) with the EN-PCR/RFLP method, while half as many (9/15) were detected with the single-step PCR/RFLP method. This study demonstrates that the sensitivity of the simple two-step EN-PCR/RFLP technique is comparable to that of the more complex methods for detecting K-ras mutations at codon 12 in formalin-fixed, paraffin-embedded tissue sections of pancreatic adenocarcinoma and its sensitivity is superior to that of the single-step technique.